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ABSTRACT

LEE, D, €, 1985 Sarcoptitormes (Acari) of South Australian soils.
4. Primitive oribate mites (Cryplostigmata) with an extensive,
unfissured hyvsteronotal shield and aptychoid. Ree S. Auwst. Mus,
19(d): 39-67.

A study of sarcoptiform mites from surface soil
(greatest depth usually 4 cm) at nine florally diverse sites
in South Austraha 1s continued, Opisthasternal shields,
supernumerary leg setac, gnathosternal fissures and
cheliceral spatulae are considered separately. The
Cryptostigmata is treated as including five suborders:
Palacosomatida, Retrofissunda, Alissurida, Profissurida
and Comalida. The Afissurida and primitive Comalida
(i.c. Mixosomatina and Clinofissurae) are considered
further in order 10 complete the lower oribate mites
within this study. Five lammlies are discussed although
not represented by specimens in this study: the
Eulohmanniidae to confirm its inelusion in the Mixo-
somatina;, the Malaconothridae, Trhypochthonidae,
Trhypochthoniellidae and a new family; Allonothridae,
to delineate the two infraorders (Mixosomating and
Holosomatina) of the Comalida. Seven species of
Alissurida, Mixosomatina and Clinofissurae were
collected. Four species are new: Plarynothrus
brevisetosus, Crotonia  jethurmerae, Nanhermannia
grundjeant, Phvilhermannia ewserosa. Two subspecies are
new: Epilohmannia cvlindrica media, Epilohmannia
pallida australica. Papillacarus pseudoaciculalus 1s newly
recorded from Australia, A new synonym is Fepracarus
under Papillacarus. New combinations are egypiicn and
mdica (ex Papilucarus) with Lohimannia, and kereanus,
ogawai and ramirezae (ex Vepracarus) with Papillacarus.

INTRODUCTION

This publication is a further part of an ongoing study
(Lee 1981, 1982). Its intent is to complete the systematics
of what are generally regarded as the primitive, lower
or macropyline onbate miles. Because the higher
classification has changed so much since this study
began, the orbate mites considered here are not all
closely allied, They appear to be similar because they
are primitive but have an extensive unbroken
hysteronotal shield (a derived character state convergent
i lwo suborders) and are aptychoid (a character state

ancestral to the derived ability 10 fold the proterosoma
back onto the hysterosoma which has arisen in three
suborders). The mites to be considered include the
Lohmanmoidea (Afissurida), the Mixosomatina
(Comalida) and the Clinofissurae (Comalida-
Holosomatina). The following families from the
Mixosomatina have already been dealt with:
Phthiracaridae and Euphthiracandae under Euplyctima
Lee 1981) as well as Gehypochthoniidae under
Monofissurae (Lee 1982).

The numerous higher categories of oribate mites may
be reduced, some becoming superfamilies, if there is
compensation for the disproportionate tendency to
“upgrade” the classification (Krantz 1978), However,
these categories are reiained here. 1 follow the recent
discarding by O'Connor (1984) of the abnormal use of
“cohort' 1n acarology, Instead, between infraorder and
superfamily, the rank of section is unsed as for
crustaceans (Kaestner 1970).

The mounting procedures used have sometimes
resulted in squashed specimens, The possibility of such
distortion, always represented in illustrations of
gnathosterna where 1t facilitates description, should be
considered,

All mites described in this study are deposited in the
South Australian Museum, Adelaide,

MORPHOLOGY

Opisthosternal Shields and Setae

The opisthosternal shields may be defined by the setae
they bear. Unfortunately, in the reduction from the
primitive three pairs of setal files, it is difficult ro assess
which files are lost or merged. Therefore, the geniral and
anal shields are regarded as the movable shields covering
the relevant orifices and bearing setal liles Jg and Zg
or Ja and Za; and if these shields bear only one setal
file it 1s referred to as either JZg or JZa whether or not
it appears likely that a specific file (e.g. Ja in some cases)
is missing, The more lateral shields are the aggeniral
shield bearing setal file Sg and the adanal shield bearing
setal file Sz, which may be merged to form the
opisthoventral shield. In the Retrofissurida and
Afissurida, the anal shield may be split into a peranal
shield (bearing one or two setae Ja) and a paranal shield
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(bearing two, three or four setae Zg), In such cases, |
have in the past (Lee 1982, Figs. 7 and 16) referred to
these setal files with a different notation. In exceptional
cases, as Hoplophthiracarus shealsi Le¢, 1981 (see Fig.
25), the movable shield over the genilal orifice bears
three setal files indicating it is a merged genital and
aggenital shield.

Chaetotaxy of Legs and Coxites

The leg tarsi of some species described below are
hypertrichous. Lying proximally to the normal
complement sefae, the exira supermunerary setace are
restricted 10 the four fallowing positions: (wo
dorsolateral —da, dp and two ventral—uy, pv The
suffix “x" is added 1o the signature lor each
supernumerary sctae, followed by a number indicating
the position of the including whorl or rank, with “1”
the most proximal.

The ventral coxite selae are in approsimately single
file and are numbered as such rom the adaxial ¢nd
without any atiempt (0 homologize them with the files
(anterior, median, posterior) Irom which (hey might
be derived.

Grathosternal Fissures and Cheliceral Spatiia

Gnathosternal fissures are regarded as derived and
may be functionally correlated with greatey rigidity af
the idiosoma requiring greater mobility of the
mouthparts. The two types ol fissure have been detined
(Lee 1984). The species described below have mento-
coxal fissieres, whilst what was referred to as “diarthrie”
(Grandjean 1957) or a “quadrangulate mentum' (Lee
1982) occurs in more advanced taxa with dicoxal
fissures, These fwo types of lssures split different parfs
of the gnathosternum (although the homologies of
areas regarded as derived [rom either Lhe palp coxile
or mentum are not confidently held), whilst helfore the
differences were regarded as due to a change in shape
of the mentum, Apparently in rare cases both types
of fissures occur on the same animal (see Nothrus
species, Tragdrdh 1931a: Fig, 6),

As previously (Lee 1984), the term cheliceral spatula
is used for “Triglrdh's argan'. The preseoce of a
cheliceral spatula was regarded as a possible
synapomorphy for the Holosomatina (Coraalida) (Lee
1984). Naorton (personal communication 1982) has
since pointed out that the cheliceral sparula is present
in a number of families of Mixosomatina (Comalida)
and | discuss this further below under *"Remarks” on
that intraorder.

SYSTEMATICS
I aceepl the cancept that the Cryprostigmata is o
paraphyletie taxon as suggested by O'Connor (1984),
with the Astigmata regarded as a sister-group 1o part
of the Comalida (in the restricted sense used below),

Muy, 1988

On the other hand, Ldo not i this instance follow the
principle of Wiley (1981) that paraphyletic groups be
rejected as unnatural, arbitrary, human constructs. |
consider it uselul to retain the Cryptostigmata as a
grade, sharing similar primitive character states, and
“left behind™ by the considerable differentiation of the
Asligmala.

The higher classitication of the Cryptostigmata is
modified so that it is regarded as including live
suborders, sequenced to reflect their suppased level af
advancemen! as follows: Palacosomatida (sce
Bifemorata Lee, 1981), Retrofissurida (see Retrofissurae
Lee 1982), Afissurida (see Afissurina Lee, 1984 and
helow), Profissurida (see Profissurae Lee, 1982 and
Pediculochelidas) and Comalida (see Comalida, in
part, Llee, 1984 and below), Changes from the
classification presented at the 6th Internanional
Congress of Acarolagy in 1982 (Lee 1984) are (hat the
Dismalida is disbanded and the included thyee distiner
primitive lineages upranked to suborders, whilst the
Profissurina is excluded from the Camalida and also
upranked to a suborder. Four of these suborders may
be regarded as clades, bul the Comalida is not a
complete clade since the Astigmata is excluded from
it (although 1 may prove arguabie that the entire
Comalida is & sister-group to the Astigmata).

Upranking of the Profissurida is a response ta (he
proposition (Norton, O'Connor and Johnston 1983)
that the Pediculochelidae and Haplochthoniidae
constitute the latest derivative lineage within the
Protoplophoroidea (=Prolissurida). Even it this
phylogeny was well supported, I would maintain the
Pediculochelidae as a separale superfamily on the basis
of morphological divergence (widcly separated coxites
-1V from I-11, terminal anus, pretarsal stalked pad),
although 1 do tenrarively accept that with the
Protoplophoroided it constitutes @ monophyletic group.
Qn the other hand the /late derivative phylogeny of
Pediculochelidae 15 not geceptable since there is no
evidence suggesting an ancestor with hysteronotal inter-
calary sclerites and erectile setae, or that the absence
ol sclerotization and reduced setution (often a
canvergent siinilarity) are synapomorphies fora lineage
composed of it and the Haplochthoniidae. | proposc
that the Pediculochelidae is regarded ns an early
derivative group as indicared by the primitively disjunct
external malae, This suggests that the conjunct exrernal
malae of other Profissurida have arisen separately as
an apomorphy convergent Lo g similar characler state
m rhe majority ol the Comalida and (herelore suppor(s
the ppranking and exclusion of the Profissurida from
the later siborder,

Suhorder AFISSURIDA

Diagnosis: Cryptostigniata, Hyseeronotal shicld Tacks
transverse fssures, bul transverse furrows olten present.
Hysieronotal gland absent. Hysteronotal ¢hactataxy
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holotrichous or hypertrichous. Setal file s with Lwo selae,
both similar in size and shape to other proleronotal
setae. Coxites merged, forming two podosternal shiclds
(conites 1, 11 or 11, 1V), Cheliceral spatula ubsent,
External malae disjunct. Gnathosternal fissures abseni,
but mentocoxal furrow sometimes present, Adoral serae
in transyerse row, at least adaxial two pairs large and
flattened. Pretarst with one claw. Tarsus | and geru 1
cach with twao solenidia. Tibia | solenidia flagelliform.
Femora undivided, Nymphs with similar facies 1o adult,

Remarks: The Ahssurida, alsa referred 1o as
Afissurina (Lee 1984), includes only one superfamily,
the Lohmannioidea: Grandjean, 1969, The
Lohmannioidea was then included in the Mixonomata
which approsimates to the Mixosomatina (Comalida)
cansidered below. Despite this, Grandjean (1950), in a
thorough work pn the Lohmannidae, has indicatec thal
this Family1s very distinet from other oribate mites, but
with distant affinitics to certain “Enarthronota”. 1 agree
thar 1t shares 4 number of primitive character stares with
the Retrofissurida (part of old "Enarthronota™) such as
disjunel external malae and a complete notal chaelotaxy,
including two large, well-separated setae in file s and
sizteen pairs of hysteronoral serae. On the basis of this,
it 1§ reasonable to regard the absence of a hysteronotal
gland as primitive and not secondary as in some
Mixosomatina (Comalida). Therefore, my inclusion of
the Lohmanniojdea in a separate, primitive suborder,
with its extensive hysterofiotal shield considered as
convergent with (hal siale amongst the Comalida,
reflects the earlicr (1950) conelusions of Grandjean
rather (han his later (Grandjean 1969) work.

Besides the Lohmanniidae, two other families have
been recognised in the superfamily, each including only
a single species. The Nothrolohmannidae Balogh, 1968
is recognisable by bifurcate seta /1, humeral processes
bearing seta S1 and large triangular aggenital shield
lused to posterior margin ol” coxile 1V. The
Xenolohmanniidae Balogh and Mahunka, 1969 has a
“menton divided into two parts, not meeting medially™,
As illustrated, this structure appears as if it might
represent a pair of broad Ilat processes extending
forward from coxites 1 rather than an unusual
gnathosternum.

Family LOHMANNIDAL Berlese

Lohmannini Berlese, 1917b: 176
Lohmanniidag: Grandjean, 1950; 100
Lohmanniidae; Wallwork, 1962a; 457
Lohmanniidae: Corpuz-Raros, 1979: 315

Type-genus: Lofirmannia Michael, 1898: 75

Diagnosis: Afissurida, Preanal shicld present: either
bar-shaped, T-shaped, ar reduced o central knaob,
Aggerutal shield sometimes present, but not [used to
coxite 1V or extending posteriorad to halfway along

cenital shield, No broad flar progess extending forward
[rom coxite [ under gnathosternum. Hysteronoial seta
S1 not on conspicuous humeral proeess, Proteranotal
seta /1 not bifurcate,

Morphotogy: Small 10 large (480-900) dull yellow or
brownn mites, Proteropotum long (0.4x length of
hysteronotum) and broad (as wide as hysteronotum).
Opisthosternum usually shorter than podosternum. Legs
short (leg 1 longest, less than 0.4x idiosomal length).
Palp lfemur and genu fused or partially fused, Geniral
shield bears 10 or more setae in two files (usually 6./g,
4Z¢), may be divided into subequal anterior and
posterior paris. Setal files Sg and Se absent. Anal shield
may be divided wnto petanal and paranal pars.
Solenidiotaxy I (2-1-2), 11 (1-1-1 or 2), 111 (1-1-0), IV
(1-0-0).

Distribytion, Widespread in trapics, where greatest
generic  diversity  occurs.  Particular  gpecies may
themselves be widespread, Achieved *'a greater degree
of evolutionary radiation in Africa than in South
America’ with “a wide distribution in those parts of
the warld which belonged, formerly, to Gondwanaland”
(Hammer and ‘Wallwork 1979). [n temperate regions,
but generic diversity decrcases away from ropics,
Lohmmanma beng most widespread, [n nporthern
hemisphere, gencra other than Lahmannia anly found
south ol 45°N.

Some species known to burrow in roots or bark.
Represented both in deserts and moist habitats such as
coastal bogs. Ecological notes on species collected in
Philippines (Corpuz-Raros 1979) indicate wide variety
of niches which family can occupy in limited

geographical area.

Reyarks: The above diagnosis distinguishes the
Lohmanniidae from the two very similar monospecific
families also in the Afissurida and is, therefore, relatively
trivial. A number of further character states are listed
under "Morphology™ which may apply to all three
familics.

Balogh (1972) included 20 genera in the
Lohmanniidae. Amongst these, authors have regarded
the following four genera as similar o Papillucarus
(which 15 vepresented in this study): Crvpracaris
Grandjean, 1930, Deéndracarus Balogh, 1960;
Lepidacarus Csiszar, 19617 Fepracarus Aoki, 1965b. On
the basis ol the disposition of the opisthosternal shields
Crypracarus and Dendracarus can be excluded. Whilst,
as elaborated on belaw, CLepidacarys can also be
distinguished, Vepracarus is regarded as synhonymous
with Papillacarus.

PAPILLACARLS Kunst

Papiflacarus Kunist, 1959: 70, Tvpe designation (original):
“Lohmannia murcioides Berlese v. aciculuta Berlese
1903",
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Vepracaruys Aoki, 1965b: 142, Type designation
(original): " Vepracarus ogawai Aoki,spec.iovi—n.syn.

Type-species: Papillucarus acicularys (Berlese, 1905: 24).

Diagnosis: Lohmanniidae. Genital shield divided by
transverse fissure into two subequal shields, Anal shield
divided by longitudinal fissure into peranal and paranal
shields, Preanal shield reduced to central, bicorate
knob. Rostral tectum blunt, anterior margin cither
smooth arc or sinuous with four slight tubercles or with
three conspicuous tubercles (lateral tubercles where
lamellae meet margin), Proteronotal plasmic seta (52
with long cilia on only ove side of slim or lanceolate
main stem. Notal setae with cilia which may be
meonspicious or so long that setae bush-like, Posterior
notal hypertrichy, never anterior to seta J2. Notal
integument papillate. Yentral ridges on femora | and [1.
Analchaetotaxy; 2Ja, 4Za, Tarsi LT and 1V each with
10 setae. Tarsus 11 with two solenidia.

Distribution, Possibly almost limited to Old World,
Virgin Islands (NTa); Annobon Island, Ghana (Ew);
Crimea, Moscow, Ukrainia (Pe); Bulgaria, Greece, laly,
Spain, Tunisia (Pm); Korea, fapan (Pc); India (Oi),
Thailand (Os). Java, Philippines (Om); Sonth Australia
(Aa). Known Oriental fauna shows grealest
maorphological diversity.

Found in grassland, feeding on grass roors, also under
rrees, where grass may or may not have been present,

Remarks: Three genera (Lepidacarus, Papillacarus,
and Fepracarus) have the disposition of opisthosternal
shiclds given in the above diagnosis, {Lepidacarits can
be distinguished from the other (wo genera by the
preanal shield being an undivided central knob, as well
as by the hysteronotal sctac being leal-like,

The only species of Papillacarus and Vepracarus that
has been described in enough detail to mclude characters
ol the gnathosoma and legs 15 P angularus. Therefore,
charactery used to delineate these genera and rheir
in¢luded species have o be limited to those of the
idiosorna-and in some cases La the notum. On the basis
ol such characters 1 have not been confident about
distinguishing the two genera. Instead | have merged
them and regarded Papillecarus as including the four
following species-complexes based on the form and
chaetotaxy of the hysteronotal setae. This is intended
as a temporary meastre until more characters are
considered. Althcugh the acierdatus-complex (includes
type of Pupillucaris ) and agawali-complex (includes type
of Vepracarus) are easily delineated, this is undermined
by the other two complexes. The fact that the Airswrlis-
complex includes species from both genera illustrates
this confusion. The type complex is considered last since
it neludes the species found in South Australia, P
egvpticus Elbadry and Nasr, 1977 and P indicus Hafeez
Kardar, 1972 are grouped in Lalimanniv, neamb,

M), 1985

htrsuruy-complex

Diagnosis: Papillacarus, Hypertrichy on hysteronolurm
posterior 10 seta J4 or JS, arca bearing 50-60 setae
Supernumerary setae short (length subequal to or less
than distance between posterior setal bises), bush-like
(because long cilia), Complement setae similar,
mdistinguishable. 1f any Jonger seta (uncertain if super-
numerary or complement), then around posterior
margin,

Remarks: Three species included in the complex, P
hirsutus (Aoki, 1961), ex Crypracariis —Pc, Om, Ap. P
chamarrinesis  Perez-lmgo, 1967—Pm. P koreanis
(Mahunka, 1973), ex Feprocarus, neombh.—Pc.

vgawai-complex

Diagnosis: Papillacaris, Flypertrichy on hysteronotum
posterior to scta J4, arca bearing 50-80 setac. Super-
numerary setae shaort, bush-like. Complement setae at
least rwice as long, with inconspicuous cilia. Single rank
of tubercles between setal ranks 5 and 6.

Remarks: Twa species included in complex. P agawai
(Acki, 1965b), ex type of Fepracarus, neombh—0Os. 8
ramiirezae (Corpuz-Raros, 1979), ey bepracarus,
ncomb.—Om.

raniasys-complex

Diugnosis: Paynllucarus. Hypertrichy on hysteronoturm
posterior Lo seta J2, arca bearing 120-170 setae. Super-
numerary setac short, bush-like, Complement setae /4,
and those posterior to it, more than five times as long,
with imconspicuous cilia.

Remarks: Two species included in complex. P ramosis
Balogh, 1961—0m. B cruzue Corpuz-Raros, 1979—0m.

aciculatus-complex

Duagnosis Papillacarus. Hypertrichy on hysteronotum
posterior to seta 4, area bearing 2045 setae. Super-
numerary setae short but similar in form to complement
setae, 50 both with inconspicuous cilia, not bish-like

Remarks: Six species included in complex. P
actcnlatus  Berlese, 1905—Pe. Pm. P angulatus
Wallwork, 1962a—Ew, P undirosiratus Aoki, 1965b-Os.
B ondriast Mahunka, 1974—Pm. 2 psewdoaciculatus
Mahunka, 1980a—Pm, Aa. P vjis Elbadry and Nasr,
1977—FPm,

Papillacarus pseudoaciculatus Mahunka
(Figs 1, 2)

Pupillacarus psevdoaciculatus Mahunka, 1980a: 126
Treronymph

Dull, achre-coloured with yellowish brown cheliceral
extremities, external malac and legs. Cuticle of shields
mainly granulale except io transverse hysleronotal
furrows and in small, usually marginal patches. Similar
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but less extensive arcas papillate, proruberances being
aciculate (as few on gnathosternum, illustrated Fig, 1),
Cuticle of prehysteronotal fissure strongly striated
suggesting, propodosoma can flex downward. [diosomal
length 510 (1); appendage lengths—ch 42.5, pa 45, 1180,
(160, 1T 135, TV 175; fernur breadths—pa 12,5, 7510,
IF 45, [T 37.5, [V 42.5.

Cheliceral seta ¢l much shorer than ch2.
Mentocoxal furrow present, clearly not fissure. Rostral
tectum hyaline, indistinet, possibly  smoath  are
Dorsolateral longitudinal fissure from anterior margin
of hysteronotal shield back to level ol preanal shield.
This delineates dorsal margin of pleural shield which
bears no setae but slit-like pore (A1) at anterodorsal
corner. Few supernumerary hysteronotal setae (?six) so
area behind /4 bearing abour 18 setae. Cilia an
hysteronotal setae longer than depicted on type
specimen, maore like 2 ondriasi (Mahunka 1974: 575,
Fig. 8), but supernumerary setae relatively longer. Scta
J& conspicously longer than surrounding setag, Six
transyerse hysteronoral furrows, only anterior furrow
jost behind seta J1 complele, posterior lurrow fevel with
sefa /4 reduced 1o two iudistiner pis. Indistinet
structures may represent two pairs ol genital papillae,
Five pairs of setae on anterior genital shield and four
pairs an posterior genital shield (7.Jg, 2Zg), possibly Zg3
nissing from adult complement,

Material examined: Ong tritanymph (N19831), bascs
of grasses and plantains, Glenthorne, 12.6.1974, D. C.
Lee.

Lisiribution: Tunisia (Pm); South Avstralia (Aa).
South Auseralia; Glenthorne, cuitivated pasture, | triro-
nymph (- /8).

Remarks: |he referral of this single specimen to be
a tritonymph of £ pseudoacicylatus is not done with
confidence. The identilicatian is based mainly on the
low number of supernumerary hysteronotal setae, but
this may be related (o1t being an immature stage. The
extensive somal coverage with acieulate protuberances
in dense patches excludes sonie other species. Since the
species are so similar in the aciculatus-complex, the
above tritonymph could represent & new species.

Suborder COMALIDA

Diggnosis: Cryplostigmala.  Hysteronotal  shield
usually lucks transverse Mssires (exceptions: 782 present
i most Lumixosomalae, 7781 present i some
Plarynothrus and Crotonia species). Hysteranotal gland
usually present (exceptions: abseat in Eulohrmanniidae,
Nanhermanniwdae, Phthiacaridae, Synichotritiinae).
Hysteronotal chaetotaxy usually hypotrichous, with a
least seta /4 and/or Z4 vestigial or absent (holotrichous
exceplions: some Eumixosamatae, Eulohmanniidae,
some Clinofissurae). Setal file s with one or {wo setae,
it twg, thep at least one 0.5x length or less, of
proteronotal seta j2. Coxites rarely discrete, varying
degrees of lusian may merge into single podosternal
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shigld, Cheliceral spatula present or absent. External
malae conjunct gr coarctate, Gnathosternal fissures
absent ar mentacoxal and/or dicosal fissures present.
Adoral setac positioned »o that at leasl @el anterior ta
ao2. Ptetarsus with one, three or rarely two claws. Genuo
I with one (true for all species with two solenidia on
larsus 1), two or three solenidia, Tibia T solenidia
baculitorm, piliform or flagelliform. Femora undivided.
Nymphs with similar or dissimilar [acies to adult.

Remarks: The Comabda (Lee 1984) is diminished 1o
exclude the Prolissurina as cammented oo under
“Systemalics” above, This leaves it restricted to twa
infraorders: Mixosomatina and Holosomating, The
Mixosomatina and amongst the Holosomalina, the
Clinofissurae, are dealt with below. Thus, within my
study of South Ausiralian oribate mites, thiee sections
(Pherenotae, Gymnoanotae and Paronotae) of
Holosomatina will nor have been considered.

The synapomorphy of the Comalida is still regarged
as the canjunet or coarctale position of the external
malae, but 1t 15 now treated as convergent with Lhal
character state in the upgraded Profissurina. A general
trend can be recognised in the adults to derived character
states such as a strongly sclerotized miczument, fused
somal shields, lissured gnathoslernum, conspicuous
somal ridges (lamellag, pteromorphs, tecta), fewer hairs
(setae, solenidia), heteromorphic leg segments and a
more complex respiratory systemn (pores, tracheac). Since
a similar trend does not oceur in the immature slages,
they tend to be dissimilar to the adults in all bur (he
more primitive taxd.

Relationships within the Comalida, which inclides
the preat majority of extant oribate species, are not well
understood. | have assigned the advanced tuxa 10 the
Holosomatina, which is regarded as monophyletic. The
remaining distantly related 1axa are provisionally referred
1o the Mixosomatina, which is regarded as a primitive
grade.

The Comalida is regarded as paraphyletic because the
Astigmata is not included (see “Systematics' above).
This is preferred since it pravokes the search amongst
the Comalida for the sister-group (o the Asrigmala, &
more acceptable phylogeny, since the prinmtive nature
of Parhypochthoniiys suggests that it is ancestral within
a lineage including both of these taxa. It thiy search iy
not fruilful, however, il may prove desirable (0 regard
the entire Comalida as a sister-group to the Astigmaa
and so monophyletic.

Infraorder MIXOSOMATINA

Diuznosis: Comalida.  Transverse  midpadasieril
fissure between coxires 11 and 11 Ofien two solenidia
on gend L if only one solenidium then either ransverse
hysteronotal  fissure  TB2  present  (some
Gehypochthoniidae) or opisthosterial setation reduced
(at least setae Sg absent and usually only one seta /26—
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Neomixosomatae). Adanal shields never merge behind
anal shields. Cheliceral spatula present or absent.

Remarks: 'The Mixosomating includes three sections
(Cumixosamalae, Mesomixosomalac and
Neomixosomatae) much as before (1.ee 1984) except that
the larter section has been extended to include (he
Trhypochthoniidae and Trhypochthoniellidae. Within
my study of South Austrahian ortbate mites, members
of the Eumixosomalae have already been considered
under “Monofissurae” within the “Arrhronotina' (Lee
1982). but it should be noted that the recently included
(Lee 1984) Narth American Nehypochthonidae Norton
and Metz, 1980 lacks a transverse hysteronotal fissure,
which requires a change in the diagnosis. The other two
sections are considered below, although no members of
the Neomixosomatae were found in rthis study.

The Mmosomatina has no synaponiorphy, but is
recognisable by the primitive character state of a
podosternal ssure which allows the prapodosoma 1o
move i relation (o the metapodosoma. In some 14xa
with a srrongly sclerotized cuticle, this Texability is
accentuated by a number ol derived states such as in
prychoidy, when the legs are pulled up imo the sona
and the proteronotum lexed downward 1o ¢lose on a
forward facing section of the genital shield, or when the
propodosoma can parfially telescope into the mera-
podosama,

Relationships within the Mixosomiatina are uncer Lain,
partly because some primitive character states may or
may not be secandarily reverted to in advanced taxa.
The weakly sclerotized cuticle of the Eumixosomarae
iIs primitive in the Parhypog¢hthioidea and the
Nehypochthoniidae but in the Neomixosomalae il may
be eilher reverled to or there may not have been any
strangly sclerotized ancestors. Furthermore, whilst £ (Lee
1984) cansidercd that the absence of cheliceral spatulac
was primitive but diagnostic of the Mixosamating,
Norton (personal cormmumicanon, 1982) has pointed out
that cheliceral spatulae do occur in some Mixosomatina.
He has observed cheliceral spatulae in Collolunannia
giggnreg and a new North Amcerican species of
Collohmanniidae. Also, their presence 1n
Perlohmanniidae is suggested mn an illustrabion by
Grandjean (1958: Fig. 5A), and [ have now included the
Trhypochthoniidae and Trhypochthoniellidae in
Mixosomafina, both of which have cheliceral spatulae.
Trdagdrdh  (1931b) recorded cheliceral spatulae on
Phthiracarus macuflatus, but this was refuted by
Grandjean (1959) who considered the structure to be an
oncophysis. Cheliceral spatulae are considered (o be
absent in all Eumixosomatae, some Mesomixosomatae
(Epilohmanniidae, Eulohmanniidae, Phthiracaridac,
Lupthiragandae) and some Neomixosomatae
(Malaconothridae). Therefore, although primitively
absent, some taxa without cheliceral spatulae may have
ancestors that possessed rhem.
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The three scetions within the Mixosamahng are
grades. The Mesomixosomatae include a number of
specialized lineages, whilst the Eumixosomatae are
apparently primitive (certainly so in the case of
Parhypochthonius, bul possibly Elliptochthonius rellects
specialization to living, in the decper soil lavers) and the
Neomixosomatae include advanced lineages which may
be ancestral to the Holosomating, Regarding the
relationships of the Astigmala, T hold 10 & conservative
belief thar weak sclerotization in the Astigmara is an
ancesiral character state and not a rellection of nepteny
a5 proposed by O'Connor (1984), Therefale, a sister-
gronp Lo the Astigmata would have a weakly sclerobized
adult, ns well as lacking g rostral tectum and cheliceral
spatulac. Possibly, reduction in the fourth hysteranotal
setal rank would be the synapomorphy, placing this
sister-group within the Eumixosamatae. However, a
siringent analysis will be a necessary preiude to
developing a durable model for the areas only speculated
on here.

Section MESOMIXOSOMATAE

Diggnasis: Misosomatina.  Hysteronotal  shield
without transverse fissures. Rostral tecium present.
Grathosternum with A-shaped mentocoxal fissure
Adaral setae in three conspicuous pairs. Opisthosternal
setal files Sg with at least one seya, JZa with at least
two setae. Proteronotal setal file = with one or two setae.
Genu | with two or rarely three solemdia.

Rernarks: The Mesomixosomatae 15 d diverse group
of small families which, although having a strangly
sclerotized adult culicle, have maintained flexibility by
developing various specialized ways of moving the
propodosoma in relation 1o the hysterosama. | have not
attempted any superfamily geoupings. Even grauping the
six  lamilies into aptychoid (Collohmanniidae
Grandjean, 1969; Epilohmanniidae Oudemans, 1923;
Eulohmanniidae Grandjean, 1931; Perlohmanniidae
Grandjean, 1954a) and ptychoid (Euphthiracaridae
Jacot, 1930: Phthiracaridae Perty, 1841) taxa 1s
guestionable. The ptychoid families have already been
considered in this study (Lee 1981) as the Euptyctima,
The Epilohmanniidaeis represented in collections for
this study and is considered below, Although not
represented, (he Eulohmanniidae is also considered in
order o confirm ity grouping in this section despife
possessing some primitive character stales suggesting i
might even be grouped with the Afissurida.

Family EPILOHMANNIIDAE Oudemans

Lesseriidae Oudemans, 1917: 78

Lpilohmanniidac Oudemans, 1923: 79
Epilohmanniidac: Grandjedn, [954a: 430,
Epilohmanniidac; Grandjeai. 1969; 144,
Epilolimanniidae: Norlan, Metz & Sharma. 1978 143.
Type-genus: Epilofunannia Berlese, 19]7h.
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Diagnosis: Mesomixosomatae. Minute (o medium-
sized (320-800) yellow to brown mites. Extensive non-
selerotized cuticle ar transverse midpodosternal Fissure
between coxites 11 and 1 allows prapodosoma Lo
partially telescope in and oul of metapodosama.
Otherwise, extensive sclerotized somal shields, with
coxifes fused 1o cach other, aggenital shield and usually
mentum (exception £pilohmannoides jacoli). Posterior
end ol aggenital and anterior end of adanal shields
truncated  or fused together so that ventrolateral
longitudinal fissure straight. Adanal shield meiges
medially as broad band in front of anal shields.
Cheliceral spatula absent. Palpal segments fused so thal
only two separate. Adoral seta @ol bilurcate.
Hysteronofal gland present, pare opens into depression
also containing alveolus ol relic scta Z4, whilst sela J4
similarly absent, Opisthosternal setal file Sg ineludes 3-7
pairs. Opisthosternal pores Zaf and Sa/f present. On
(arsus | sela 23 reduced 10 scale closely assoctared with
distal face of solenidium sod. On tibia 1 solenidium
Magelliform, longer than segment.

Disieibution: Possibly  cosmopolitan,  Wallwork
(1962h) stales that Epilohmanniidae “appears to be
widely distributed through the warmer regions af the
world", Records from southern Canada (Nn) and
Moncow (') could bemost northerly, with records [rom
South Australia (Aa) being most southerly, suggesting
predominantly pantropical distribution becoming sparse
in temperate regions up 1o 57°N and 35°S. Outside Ant-
arctica and Subantarctic, Sourh Tthiopian and New
Zealand-Australian may be only minor regions in which
family not represented.

Microhabitats range widely from grass rools,
vinevards and forests, but possibly do not include ard
or semi-arid environments.

Remuarks: The Epilohmanniidae includes the
typegenus and Epilohmannnides. Norton, Merz and
Sharma (1978) in describing two  species  of
Epilohmannoides also give o diagnosis lor the family
on which the above diagnosiy is based.

EPHOHMANNLA Berlese

Epilohmannia Berlese, 1917b: 176, lype designation
(ariginal): *Lolmannia cvlinedrice Berl!'.

Lesseria Oudemans, 1917: 78, Type designation
(original)y: by monatypy (" Lessertd ssanisloi Oudms.
1915, synonvm of Epilolumannia cvlindrica by van
der Hammen 1959 54).

Ivpe-species: Epilahmannia cylindrica \Berlese, 1903,
23).

Diugnosis: Epillohmariidac. Opisthoventral shield
divided into twa parts by Lransverse Hssure just posterior
e genital shield. Genital and anal shields oblong rather
than subpval; posteriar margin of genital shivld and
anterion margin of apal shield being broad-shouldered.
Trochanter 1 and IV with distal axis at right angles
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to proximal axis, Acetabulum IV on same longitudinal
line as LI, both divided by spurs into double apening.

Distribution: As [or Epilohmanniidac.

Remarks: The more complex form of trochaner 111
and IV and their acebatula with double openings,
suggest that these legs can lock into either of twa basic
positions and, further, indicates that Epilofmannia may
be derived from the much less diverse (four compared
with 26 species) Epilohmannoides with simpler posteriar
trochanters and acetabula.

Balogh and Mahunka (1979) have distinguished
within Eptlofricnnie a subgenus, Sinolohmannia, by the
presence of a spine-like sefa ¢ associated with the
solenidium on wtbia 1V. The ¢vlindrica-complex of
Schuster (1960) can be regarded as cquivalent o the
nominate subgenus, A more conspicuous character state,
the position of the acetabulum on coxite IV, has not
been referred to in grouping species, Both the species
considered below have the acerabulum 1V on the
posterior margin of coxite 1V, bul it may be near the
anterior margin or in between, However, the included
species are similar and, untortunately, the specimens
collected in this study belong to species with a number
ol” even more similar subspecics. Since | am nol
confident abou( grouping them in any of the subspecies,
new subspecies have had to be established. Because of
the similarity of the established subspecies, relerences
to them are included under the new subspecics.

The illustrations of one species in this paper are
intended to show character states delineatng the family
and genus rather than the subspecies.

Epilohannia cylindrica (Berlese) media n.ssp.
(Figs 3-5)

Lohomannia evlindrice Berlese, 1905: 23.
Lesseria szanisloi Qudemans, 1917: 78,
Emlohmannia szanislol Schuster, 1960: 202 (including
minimea, p. 203).
Epilofunannia cylindrica Aoki, 1963¢: 309.
Epitohinantnia eviindrica Bayoumi and Mahunka, 1976;
6.
Femule
Dull (slight greasy shine) chestnut brown, slightly
darker cheliceral extremities and terimal malag,
extensive pule straw-¢oloured cuticle  hetween
proterosoma and hyvsterosoma when extended. Most of
hysterosternium with sparse puneta, hmied in other
parts of venter (o areas illustrated (Fig. 3). Idiosomal
length (abutning margins 1o midpodosomal fissure,
possible extension S0, retraction 30) 465 (10, 415-525);
appendage lengthy (for 478)—ch 45, pa 50, 7195, 1 175,
111195, 11 275; femtur breadths—pa 7.5, 120, 1 20, 11
15, 7 208 broadest seement breadth—17, genu 32,5,
genn 30, 777 vochanter 25, 71 vochanter 37.5.
Appendage setaes cfr (2). pu (3-8), [ (1-4-3-5-17), 1T
(1-4-5-5-12), 17 (2-3-4-410), 717 (2-3-4-4-9). Solemichu:
1 (2-1-3), 11 (1-1=2), 1 (1-10-0), 1V (-1-0), Solenidia of
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FIGS. 1-5. Papillacarus and Epilohmannia: i-2, Papillacarus pseudoaciculanis Mahunka, tritonymph; 1, gnathosternum; 2, right chelicera,
anterior surface; 3-5, Epilohmannia cylindrica (Berlese) media n.ssp., female; 3, idiosternum; 4, gnathosternuns; 5, right chelicera,
anterior surface.
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genug and tibiae flagelliform with minute, closely
associated scta o (possibly partially coupled —see
Epilohmannoides terrae: Norton, Melz and Sharma,
[978), on legs 111 and 1V seia d only recognised when
separated from solendium by preparation of specimen,
Solenidium so4 (so03 regarded iy absent) on larsus [ also
flagelliform with minute seta pa3 closely associated with
distal face. Other solenidia on tarsi | and 11 ceratiform.

Chelicera without spatula, small process (Fig, 5)
posterior to movable digit probably chitinous plate
representing reduced trochanter. Adoral setae gol and
ac? bifurcate. Genital shield setaer 5/g, 3Ze.

Tarsus I'V with length 5,5x breadrh, and setae vl and
v2 (see Schuster 1960: Fig. 5 a- &1 and £2) spine-like,
but less robust than far £ eviindrica minima (see
Schuster 1960: Fig. 5b). Seta v2 nearer to vl than to v3.

No eggs observed, specimens assumed female since,
amongst eight pairs of setae on positor, three pg pairs
well apart from rest, two dg pairs longet, One to three
boli in ecach specimen, light to dark brown
heterogeneously granular contents without recognisable
cellular structures.

Muterial examined: South Australia (Aa). Holotype
female  (N19832), oine  paratype  females
(N19833-NI98311), bases of grasses and plantains,
Glentharne, 12.6.1974, D. C. Lee.

Distribution: E. cvlindricq (subspecies media only
known from South Australia), Temnessee (Na); Tchad
(Ee); Austria, Egypt, Hungary, Jtaly, Moscow, Sicily,
Spain (Pe); Turkestan (Ps); Philippines (Qm); South
Australia (Aa); Hawaii (Ap), South Australia:
Glenthorne, cultivated pasture, 10 (2/8).

Remarks: &, cvlindrica media lies between E. ¢
cvlindriva and E. ¢. minimain a gradation of character
states, As indicated by Schuster (1960), £, ¢ cvlindrica
i5 435-573 lang, has tarsus 1Y length 5.6x breadth, with
setae vl and v2 setose, whilst £, o, minima is 370-440
long, has tarsus IV length 3.6x breadih with setae vl
and v2 robust and spine-like (more so than E. ¢ media).

Epilofunannia pallida Wallwork australica n.ssp.
(Fig. none)

Epilohmanma pallidda Wallwork, 1962b: 689,
Epilohinantia pallidi pacifica Aoki, 1965¢: 312.
Epidohrmanmua pallida aegyvplica Bayoumi & Mahunka,
1976; 8.

Epilohmannia pallida indice Bhattacharya & Banerjee,
1980: 19.

Epilofunannia pallicla anericana Balogh & Mahuika,
1981 59,

Female

Dull brown, paler but similar w £ eviindrica.
Idiasomial lengrh (aburting margins to midpodosomal
[issure, possible extension 42.5. retraction 25§ 400 (2 ¢x
Piccaninnie Ponds, 420-425, 3 ex Chambers Gully,

350-405); appendage lengths (for 405)—ch 40, pa 45,
£ 1535, 11 130, 117 140, 1V 190; femur breadths—pa 10,
1225, 1120, 111 15, 1V |5; broadest segment breadths—/
genu 27,5, [T genu 25, 1T trochanter 17.5, 71 trochanter
28,

Appendage setae: ¢h 2, pa (3-8), J (1-3-4.5-13), i
(1-4-4-4-12), 11! (2 or 3-3-3-3 or 4-10), IV (2-3-3-4.9).
Compared with E. ¢. media seta va absent on femur 1,
genua | and T, whilst seta vp absenl on genua 1 and
IV. On genu 1 seta v small, Solenidia similar in number,
shape and size ta £, ¢. media, except on genua 111, 1V
and ribiae 111, 1V, solenidia relatively langer.

Chelicera without spatula. Adoral setae aol and @02
bifurcate. Genital shield setae; 5/g, 37g

Characters previously used to delineate subspecies as
follows, Hysteronotal setae sparsely ciliate and tapering,
seta Z1 posterior to J1, distance J1-Z1 subequal to J1-71.
Anterior gpodeme to coxite | curves back to single
apodeme separating coxites 1 and 11 without connecting
ridge (o partner, coxite seta 117 2 subequal in length o
13, lateral margin of coxite 1V straight. Opisthosternal
seta Sg2 level with Jel, setal [ile Zg separate from file
Jg by distance subequal to length af Zgl, slit pore Saf
inchined at angle less than 257 from transverse axis.
Distal end of trochanter [1I without dorsal spur, on
tarsus 1V seta v2 nearer vl than v3.

No eggs observed, specimens assumed female since
amaongsl eight pairs of setae on positor, three pg pairs
well apart from rest, two dg pairs longer, One or 1wo
boli in each specimen, light to dark brown
heterogeneously granular contents without recognisable
cellular structures.

Material examined: South Austrahia (Aa). Holotype
fernale (N198312) and two paratype females (N198313,
IN198314), grass and mass or litter under Eycalvpius
viminalis, Chambers Gully, 12.6,1974, D, C. lee Twa
paralype lernales (N198315, N198316), litter and sparsa
grass under Acacia sophorge, Piccaninnie Ponds,
20.8.1975, D. C. Lee

Distribution: 1. pallida (subspecies aysralica only
known from South Australia). Texas, Minnesota, North
Dakota, South Dakota (Na); Paraguay (NTh); Ghana
(BEw); Egypt (Pe); West Bengal (O1); Hong Kong (Os);
South Ausiralia (Aa); Hawaii (Ap), South Australia:
Chambers Gully, savannah woodland, 3 (2/8):
Piccaninnie Ponds, coastal closed-serubland 2 (2/8),

Remarks: E. pallida 1s not very different from £
cvlindrica (especially if the comparison is made to £
¢ minmimg) exeepl thar seta o2 on tarsus 1V s
conspicunusly spine-like.

The other five subspecies ol £ pallicla are very similar.
{2 poaustralica can be distnguished fram these by 1he
character states listed above On the basis of these 1 is
most similar o L. g incdica and £y pacific, bur diflers
in two states regarded as important: the shape ol the
anterior coxite apodemes and the position of scta 2
on tarsus 1V. One character, the chactotaxy of the genilal
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shield sometimes used ro distinguish subspecies, has not
been listed as such because of its intraspecitic variation
lsee MeDaniel and Bolen 1983).

Family EULOHMANNIIDAE Grandjean

Eulohmanniidae Grandjean, (931: 144
Eulohmanniidae: Grandjean, 1954a; 429

Type-genus: Evlohmannic Berlese, 1910.

Diggnosjs: Mesomixosomatae  Medium-sized
(650-700) straw-coloured mites, Extensive nonscleronzed
cuticle at transverse midpodosternal fissure between
coxites 1l and [l allows propodosoma to partially
telescope in and out of metapadosoma. Otherwise,
extensive sclerotized somal shields, with coxites fused
1o each orher and aggenital shield, Posterior end of
aggenital and anterior end of adanal shields (aper so
that ventrolateral longitudinal fissure V-shaped. Adanal
shield not merged medially in front of anal shields,
Cheliceral spatula absent. Palpal segments fused so four
separate. Adoral seta ael not bilurcate. Hysteronotal
gland absent. Hysteronotal chaetotaxy holotrichous,
fourth setal rank not reduced, Opisthosternal setal file
Sg hypertrichous and dispersed, 15 or more setac.
Opisthosternal pore Suf present, Zaf absent, On tarsus
[, seta pd3 setose and well separated from solenidium
sod, On tibia 1, solenidium piliform, shorter than
segment.

Distribyrion Holarcogc,

Remarks: The Evlohmanniidae includes one species,
Eulohmanniu ribagai Berlese, which has been described
4 number af times, perhaps the most accurate and
comprehensive illustration being that by Lebrun and
Wauothy (1981: Fig, 2). But there appears to be no
derailed description of the gnathosternim, Since the
species has a number of primitive character states such
as a holotrichous hysteronotal chactotaxy and no
hysteronotal gland, it was necessary to check the
gnathosternum to evaluate whether or not the species
was correctly grouped in the Comalida. This was made
possible by a gift of two specimens Trom Dr. Georges
Wauthy.

Eulohmannia ribagai Berlese
(Fig. none)

Fohmannia (Eulohinamn) ribugal Berlese, 1910; 223,

Adulr

Idiosomal length 655 and 695. Cheliceral spatula
absent. Mentocoxal fissure present, A-shaped. External
malae conjunct, distally with two lateral robust relractile
teeth and median hyaline flap. Gmathosternal chaetotasy
reduced: 3wo, 20y 1po. Gnathosternum elongate much
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as Perlohmannia dissimilis tsee Woolley 1969: Fig, 10).
Tarsus | with 23 setae and three solenidia, The shape
and positioning of plasmic seta 1 and three solemdia
much as Perlohmannia dissimilis (se¢ Grand jean 1958:
Fig. 6CY; seta a1 short with distal knob, solenidia well
separated from serae.

Muaterial examined: Two adults (N1983103, N1983104),
litter and humus, Lauzella Wood, Belgium, 4.1980, G,
Wauthy.

Remarks: Having seen details of the gnathosternum,
there is no doubt that Evlohmannia is well placed in the
Comalida, and (herefore that some apparently primitive
character states, such as the absence of hysteronotal
glands and holotrichous hysteronotal chaetotaxy, are
derived reversals. Although Ewlofimannia in general
torm and estent of sclerotization resembles
Epilohmannia, it exhibits similarities 1o Perlohmannia
of the gnathosternum and tarsus | which suggests they
may be regarded as sister-groups.

Section NEOMIXOSOMATAE

Diagnosis; Mixosomatina, Hysteronotal shield
without transverse [lissures. Rostral lectum present.
Gnathosternum either without fissure or A-shaped or
what may be transverse linear mentocoxal fissure
present. Adoral setae present or absent, Opisthosternal
setal file Sg absent, JZa usually with only one sela
(exception: Mucronothris—2JZa). Proteronotal setal lile
s absent, plasmic seta z2 may be reduced and setiform,
On genu I, one solendium,

Remarks: The Neomixosomatae was established (Leg,
1984) to include rhe Malaconothridae which has a
conspicuous fissure befween coxites 11-111 and Jacks a
cheliceral spatula, but is in seme ways similar 1o the
Nothroidea, the most primitive of the Holosomatina,
As indicated in the above “‘Remarks™ under
Mixosomatina, it has now been established thal
cheliceral spatulae occur on some of its members. This
nicans that the Trhypochthoniidae: Balogh, 1972 1s not
exciuded from the Mixosomatina by possessing
cheliceral spatulae and so the relevant literature has been
examined, even though rno representatives were collected
in this study. The result is that a number of changes
are made to the classificarion, most genera of
Trhypochthoniidae including the type-genus being
included in the Mixosomatina, On the other hand, two
genera have been grouped in a new family retained
within the Holosomatina. The three tamilies
(Malaconothridae,  Trhypochthoniidae  and
Trhypochthoniellidae) now in the Neomixosomatae are
briefly commented on below,

1 wish 1o emphasize the provisional natwre af this
classification and that | have ignored some character
states considered in the more comprehensive studies of
relevant families by Knulle (1957) and van der Hammei
(listed by van der Hammen, 1959) beeause they are only
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known lor a lew species. Since thase studies, lour genera
have been added to the eight genera (included by
Balogh, 1972 within the ‘Irhypochthoniidae and
Malaconothridac) and, both before and after the studices,
the majority ol species deseripbions have not been
extensive enough, in some cases with debatable generic
combinations. Therelare, a thorough reinvestigation aof
established taxa is needed hefore reliable diagnoses can
be given 1o them, and their considerable relevance 1o
the classitication of Comalida understood.

Family MALACONOTHRIDAE Berlese, 1917h

Djugnosis: Neomixosomarae, Cheliceral spatula
absent, Adoral setae reduced to two pairs or all absent.
Gnathosternal fissure absent or, if part of mentocaxal
fissure present, lateral parts never meet at mid-point.
Proteronotum without setal file 5 and seta 32 setiform
and less than 0,5y length /2, Hysteronotal scta Z2 nearer
Z3 than J2. Coxite LI posterolateral corner extended as
caring with backward facing socket. Opisthosiernal setal
file Sa with three setae, On tarsus [, three solenidia
clustered between level of sctae pel2-pe/3. On tibia |, one
solenidium.

Remarks: The posterolateral corner of coxite T may
act as a socket into which (rochanter 11 fits, possibly
functioning as a pivot when the propodosoma flexcs to
one side. Such a movement could be limited in some
species by a large tectum, projecting laterally {from just
pasterodorsally to acetabulum 11, hitting a similar
smaller tectum anterior to acetabulum 111,

The Malaconothridae, as hy Balogh (1972), includes
the following four genera: Fassonarhrus Hammer, 1962;
Muataconothrus Berlese, 1905; Trimalaconothris Berlese,
191 7¢; Zeanothriys Hammer, 1900,

Family TRHYPOCHTHONIIDAE Willmann, 1931

Digpnosis:  Neamisosomatae,  Cheliceral  spatula
present, Adoral seta¢ with theee pairs  present
Mentacoxal lissure present, A-shaped, Proteronofum
wilh sera 72 club-like oy if setiform, either subequal in
length 1o /2 or, af less than 0.5 length /2, seta s present.
Hysteronotal scta 22 nearer J2 than Z3. Coxite Ll
posterolateral corner sometimes extended as caring with
backward lacing socket, Opisthosternal seral file Sa with
twao or three setae. On tarsus 1, three solenidia usually
widely spaced between level of setae pd2-pdd (exception:
Hydronothrus), On tibia 1, usually (wo solenidia
(esceptions: Avdronothrus and Mucronothis with one
solenidium).

Remarks: The cight genera included by Balogh (1972)
i the Irhypochthoniidae are decreased in pumber by
subdivisian eitherinto the Ithypochthoniellidae or the
Allonothridae (Clinofissurae).  The following  fout
genera are seill included Archegozeies Grandjean, 1931;
Ihvdronothrys Aoki, 1964, Mucronothres Tragédrdh,

1931¢; Trhvpochrhonivs Berlese, 1905 The conservative
emiphasis on notal setace vesults in Hydronoithrus being
grouped m (his family, although the leg [ setation is
simijlar to that ol the Malaconothridae, Archegozetes
differs considerably from the other three genera,
especially wirh regard to its long leg tarsi and seta 52,
But some recarded differencey, rhe absence of both a
cheliceral spatula and & fissure between coxites 1 and
111 (Beck, 1967), are regarded s errors. The presence
of a cheliceral spatulo and a coxite 17111 fissure was
recarded by Grandjean (1959) and van der Hammen
(1955) and has been conflirmed by Dr. R. A, Norton
(personal communicalion, 1983) on specimens from
Mexico, Panama (NTm), Brazil (NTb) and Malaysia
(Onm).

Family TRHYPOCHTHONIELLIDAFE Knulle, 1957

Diggnesis: Neomixosomatae, Cheliceral spatula
present.  Adoral setae with three pairs present.
Gnathosternal line (?lissure) present, transverse, linear.
Proteronotum with seta 52 club-like or seriform and less
than 0.5 % length j2, Hysteronotal seta Z2 neurer J2 than
73, Caoxite 11 posterotateral corner not extended as
caring. Opisthosternal setal 1ile Sa wirh two setae. On
tarsus 1, three solenidia widely spaced berween level aff
setae ped2-pdd, On tibia 1, one or two solenidia.

Remarks: Trhypochthonicllidae includes two genera:
Trhvpochthoniellus  Willmann, 1928, Afronothrus
Wallwaork, 1961, The grouping together of these genera
is mainly based on an assumption about gnathosternal
structure, They can be regarded as having a quadrale
mentum; 4 “hyvpostome  rechteckig'  for
Trhypachthoniellus (Knulle 1957: 151) or as illustrated
for Afronothrus (Wallwork 1961 Fig. 7, Hammer 1972:
Fig. 19a). The hne illustrated on Afronothrus could not
be the dicoxal Tissure which delineares the anterior
margin ol rthe “quadrate mentum” of advanced
Holosomating. It 15 therefore assumed that it is a
mentocoxal fissure and there may be a valid quadrate
mentum, but carelul evaluation of whal the drawn line
represents s sl needed.

Infraorder HOLOSOMATINA

Diaenosis: Comalida, Coyites fused together into a
single shield. On genu 1, one salenidium. Tibja 1
salenidia baculiform, piliform og if Nagelliform, closely
wssociated with similar se(a. No transverse hysteranotal
fissures (exceptian; ?7HL present in some Crotonia and
Plarynothrus speeies), Usually two setae in file /Za,
always when adanal shiclds not merged behind anal
shields. Cheliceral spatula present.

Remarks: The Haolosomarina is regarded as
monophyletic, whilst its four subordinate sections
(Clinolissurae, Pherenotae, Gymnonotae and
Poronotae) are likely to be grades. The lineages have nor
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been identified, although the Poronotae (being the most
derived) could be a clade. Only the maoest primitive
section, the Clinofissurae, is considered in detail below.

A major laxon, the Circurndehiscentiae Grandjean,
1954a (= either the Euoribatida Balogh and Mahunka,
1979 or a major part of the Brachypylina: Balogh, 1972
or the Pherenotae, Gymnonotae plus Poronotae), s
regarded as monophyletic but remmains unnamed in this
classification as before (Lee 1984). This is hecause it
approximates to the Holosomarina (exciuding only the
six families of the Clinofissurae) and because the lusion
ol coxites into one shield (which is the synapomorphy
of the Holosomatina) is regarded as a predominant step
that precludes conditions such as ptychoidy and is a
prelude ro other states correlared with a thick, ngid
wdiosomal integument, such as o circular hysterosomal
dehiscence ling, a dicoxal gnachosternal fissure and a
rracheal system opening ventrolarerally between legs 11-
I orin the acetabular cavities of legs | or 111. The
presence of a dicoxal gnathosternal fissure may be
correlated with the circufar hysterosomal dehiscence line
of the "Circumdehiscentiae”, but a Norhrys species is
clearly described by Tragardh (1931a) as having hoth
a dicoxal and a mentocoxal gnathosiernal [(issure,
although this needs confirmation since it is difficult to
conceive the function of such a double-jointed system.
The presence of a tracheal system appears (o be the
synaparmorphy of a slightly smaller faxon than the
“Cireumdcehiseentiae’ since it is absent from the
Hermanniellidag,

Section CLINOFISSURAE

Diagnosis: Holosomatina. Gnathosternum usually
with A -shaped mentocoxal fissure present (exceptions;
no fissure in Allonothridae, possibly both mentocoxal
and dicoxal fissure present in one Not/irus species). If
adanal shiclds separaie from hysteronotal shield (7.¢,
exclude Nanhermanniidae) 1hey do not fuse behind anal
shields. Genua subquadrangulate in outline and similar
in size 10 tibiae, Hysterosomal dehiscence line T-shaped,
midnotal.

Remarks: The Clinofissurae is diagnosed by character
states primitive to the Holosamating. It is equivalent
ta the majority of the Nothroidea plus the
MNanhermannioidea and Hermannioidea in the previous
classification of Balogh (1972), when the latter two
superfamilies were ingluded in the higher oribate mites
(as “Brachypylina"), although they are excluded from
the similar Circumdehiscentiae Grandjean, 1954a. On
the other hand, this s the first ime Lhal members of
the Nothroidea have been included amongst the higher
oribare mites (it considered as referring to the
Holosomatina),

The following six tamilies are included in this Section:
Allenothridae a.f: Camisiidae Oudemans,  1900;
Crotaniidae Tharell, 1876; Hermanniidae Sellnick, 1928;
Nanbermanmidae Sellnick, 1928; Nothridag Berlese,
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1885. All but the Allonothridac and Nothridac are
represented in this study and the Allonothridae is
considered further as it has to be detined, The
Allonothridae, Camisiidae, Crotoniidae and Nothridae
can be grouped in the Nothroidea Grandjean, 19544,
hut superfamilies will not be considered here,

Family ALLONOTHRIDAE n.f.
Type-genus; Aflonothrus van der Hammen, 1953

Diagnosis: Chnofissarae.  Gnathosternal fissures
absent, or, if part of mentocoxal fissure present, lareral
parts mever meet at mid-point. Three pairs of
adoral setae, Rosrral tectum without median wigision,
Proteronotal plasmic setae 72 at least 2x as long as
distance 2-72, and setiform or slightly swollen distally.
Hysteronoral seta J4 absent. Hysteronotal gland present.
Notal setae zl and /5 not on apophyses. Coxite selae
not hypertrichous (3-1-3-3). Setal file Sg  absent,
combined setal file JZg on median margin of genital
shield. Idiosomna not almost covered in continuous
shield, No separate preanal shield. Palp tarsus with nine
setae. No dorsolateral supernumerary setae on tarsus |,
Nymphs without small shieids around hysteronotal setal
bases.

Kemarks: The Allonothridae includes the following
twa genera: Allonothrus van der Hammen, 1953;
Pseudonorhrus Balogh, 1958, The genera are similar (o
each other and were included in the Trhypochthoniidae
(Neomixosomatae, see above), bur because of (he
apparent fusion of all the coxites into one shield they
are now grouped in the Holosomatina as a new family.
The Allonothridae exhibits similarities 1o both the
Neomixosomatae and Clinofissurae suggesting that they
belong to the same lincage, but much more data is
needed before a cladistic classification can be proposed
within the Comalida.

Family CAMISIIDAE Oudemans

Camisiidae (part) Oudemans, 1900: 142.

Camisiidae (part): Sellnick, 1928: 18.

Camisiidae: Grandjean, 1954a: 431.

Camisiidae (part): Sellnick and Farsslund, 1955: 473.
Camisiidac: van der Hammen, 1959: 65.

Type-genus: Carndsia von Heyden, 1826

Diagnosis: Clinofissurae. Gnathosternal A-shaped
mentocoxal fissure present. Three pairs ot adoral setae.
Rostral teectum without median incision. Proteronotal
plasmic seta z2 may be reduced and globular but never
enclosed in bothridium, if filamentous length 0.75x-1.5x
distance j2-72, Hysteronotal seta /4 present or absent,
Hysteronotal gland present. Notal setae gl and J5
sametimes on apophyses. Coxite setae not hypertrichous
(3-1-3-3 or 4). Coxile shiclds usually not merged with
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apgenital shields. Sctal file Sg includes two selae,
combined setal file JZg on median margin of genital
shield. Idiosoma not almost covered in continuous
shield, Discrete preanal shield usually as wide as anal
shield, Palp tarsus with seven setac. Tarsus | with four
or ewer dorsolateral superpumerary serae, Nymphs
without small shields around hysteronotal setal bases.

Distribytion.: Possibly cosmopolitan, greatest diversity
N temperate regions, represented in rropical montane
ar OCedme regions,

Remarks Camisiidae are small to gigantic (530-1225)
dull brown mites, usually covered in eerotegument, thick
in parts and with adhering detricus and  fungus,
Camisiiclae has been considered as synonymous with
Nothridae, but both names have been in use since
Grantljean (1954a) separatgd them. The family is now
still as regarded by Balogh (1972) except that
Austronothrus is grouped in Crotoniidae (Ramsay and
Luxton 1967), Camprehensive descriptions have been
made for Cantisia (Behan 1978, André 1980) and
Platynothrus (Fujikawa 1982),

The following four genera are included in Camisiidae:
Camisia von Heyden, 1826, Heminothrus Berlese, 1914;
Neonothriis Forsslund (in Scllick and Forsslund 1955)
Platvnothrus Berlese, 1914, Heminothrus and
Neonotrhrus are very similar to  Platynothrus,
Heminothrus being established earlier (p. 38) in the same
reference.

PLATYNOTHRUS Berlese

Platynothrus  Berlese, 1914; 99. Type designation
(originaly, “Nathrus palliatus K. (=N. bistriatus K.)",

Type-species: Plarvnarhrus peltifer (Koch, 1839: 29/9).

Diagnosis: Camisiidae. Proteronotal plasmic seta 22
vermiculate, usually slightly dilated and ciliate distally.
One seta in file s, Seta z1 without conspicuous apophysis
(at most, shorter than 0.5x distance z1-zl). Bothridial
cavity with only one side pocket situated near base of
seta z2. Hysteronotal seta /4 absent or minote, Seta J5
withour conspicuous apophysis (at most, shorter than
its own diameter). Two setae in file Sg on inner margin
ol aggenital shield, Two setae in file JZa. Coxites 1, 11,
[l merge across midsternal line, coxites 1V may be
partially or completely separated from each other by
fissure. Leg [ with six solenidia (1-2-3).

Distribution; Widespread within temperate regions,
usually montane or oceanic in fropics. Canada,
Greenland (Nr); Argenting, Bolivia, Chile, Peru (NTt);
St. Helena (Es); Finland, Norway, Sweden, USSR,
other parts of Europe (Pe); Japan (Ps); Himalayas (Oi);
South Australia (Aa); New Zealand (An); South Georgia
(ACS).
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Remarks: Major works on Platvaothrus are included
in studies an the Swedish fauna (Sellick and Forsslund
1955 513), Berlese's callection (van der Hammen 1959:
71), Himalayan collections with a key to species (Aoki
1965a: 290) and the northern Japanese fauna (Fujikawa,
1982, 279), Balogh (1972) regards Platvnothrus as having
one pretarsal claw so his keys do not work for species,
such as the one described below, which have three
pretarsal claws. Heminothrus and Neonothrus are very
similar to Plarvnothrus, and might be grouped in this
genus, Plarynothrus includes seventeen species and 1w
of these have a subspecies,

Platynorhrus breviserosus nsp,
(Figs 6-12)

Female

General appearance und measirements: Red-brown,
covered in cerotegument, thick with adhering detritus
and fungus laterally and posteriorly on hysterosoma and
praximally on legs. Notal minute pits and lateral low
bumps distributed as illustrated (Fig. 6), whilst all shields
covered with fine punctuation except on rostral tectum.
Legs similar sculpturing, mainly proximal, ventral and
sometimes anterior on individual segments. Setae; claws,
external malae, cheliceral digits clear or light browfi and
refractile.  ldiosomal length 1140 (1), appendage
lengths—ch 65, pa 100, 1 580, IT 490, 111 470, 1V 615,
temur breadths—pu 25, 775, IT75, I 65, 1V 62.5.

Prosternum: Lateral refractile half of external malae
in vertical plane when unsquashed (ic. ot flattened as
illustrated, Fig. 8) and bears two rows of ¢iha on dorsal
surface, Adoral setae aol blunt-ended. Setae pel and o2
in shallow, punctated depressions. Coxires all fused inta
ane shield, but clearly delineated by grooves, and
separate from aggenital shields,

Proteronotum: Seta z2 vermiculate, but slightly dilated
and ciliate distally. Bothridial cavity with only one side
pocket just median (o base of sela 72, so posterior
median wall forms unbroken arc. Surface has central
flat-topped mound with two mounds behind it, and

mounds above acetabula for legs.

Opisthosternum: Opisthoventral shield separate from
coxites, without protrusions [ram inner margin Lo bear
Sg setae. Preanal shield abuts maore closclylon to anal
shicld than illustrated (Fig. 7) and appears loreshortened
sinice extends upward in vertical plane. Opisthosternal
setae in file Sa blade-like, with hyaline flaps on setal core.
CGienilal shield with anteriorly twisted downward median
margin bearing setae (Fig. 7) rather than median ridge,
also transverse central unpigmented zone. Twenly-three
marginal JZg setac flattened with slightly ragged, blunt
cnds. Pores Zaj and Saf present.
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FIGS. 6-9. Platvnothrus brevisetosus nsp., female; 6, notwm; 7, idiosemuom; & gnathosternum; 9, right chelicera, anterior surlace,
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Hysteronaluwm: Fissure runs transversely along first
setal rank and backward along sctal files Z and S (S,
§2, Z3, Z4) possibly representing longitudinal pleural
lissure, Setae J2, Z2. J3 lic between median ridge and
fareral furrow. Many hysteronotal setae appear bladelike
with hyaline flaps to setal core and marginal cilia, not
always illustrated (Fig. 6). Seta J4 apparently present
but minule,

Appendages: Chelicerac relatively small, On fixed digit
five teeth including distal point; anterior-and posterior
teeth in twa pairs, Seta chl originally present, but both
lost during dissection. Setae: ¢k (2), pa (1-0-3-7), I
(0-10-5-6-28 or 29), /1 (1-10-5-6-23), I11 (4 or 5-6-5-6-23),
IV (0-5-4-6-23). Solenidia: pa (0-0-1), 7 (1-2-3), [T (1-1-2),
11 (1-1-0), 7V (1-1-0), Pretarsus with three subequal claws,
lateral claws with inconspicuous dorsal cilia file
Terminal plasmic setae on palp tarsus spine-like, in
recess. Solenidia baculiform, relatively short never 2x
length of associated seta, longest on genu 1. Tarsi all
with supernumerary setae. Setac colourless, on tarsi have
strangly refractile bases bur hyaline tips.

Somal inclusions: No eggs or boli, Ovipositor
involuted, if extended would be about 3x length of
genital shield, Breadth slightly less than that of one
genital shicld. Bears cight pairs of sctae, two dg pairs
longer than setae JZg, three pg pairs more than length
of genital shield away Irom three /g pairs,

Mule
Unknawn,

Material examined: Holotype female (N198328), litter
under Pinus pinea, Knott Hill Forest, 22.5.1974, D. C.
Lee.

Distribution: South Australia—Aa: Knott Hill,
cultivated pine forest, 1 (1/2),

Remarks: P breviserosus, with three pretarsal claws,
shiart hysteronotal sctae and well-spaced setae J2, Keys
to 2 altimonianus Hammer, 1958 [rom Bolivia in Aoki’s
(19652) work as would P renuiclava Hammer, 1966 from
New Zealand which is possibly even more similar. P
brevisetosus is distinguishable from these two species by
the presence of a rudimentary J4, hysteronotal fissures,
large size, blade-like hysterosomal setae and stout setae
j1 and zI.

Family CROTONIIDAE Thorell

Crotonoides Thorell, 1876: 452-508.

Holonothridae Wallwork, 1963; 727.
Crotoniidae: Ramsay and Luxton, 1967: 479

Type-genus: Crotonia Thorell, 1876,

Diggnosis. Clinofissurae, Gnathosternal A-shaped
mentocoxal lissure present, Three pairs of adoral setac.
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Rostral tecrum without median incision. Proteronotal
plasmic seta 22 reduced, globular and enclosed within
hothridium. Hysteronatal seta /4  present
Hysteronotal gland absent, Notal serac 31 and J3 usually
on conspicuous apophyses. Coxite / or /I setae
sometimes hypertrichous but not 17 and 7V (3 or 4 -
I or 2-3-2 or 3). Coxite shields merged with agpenital
shields. Setal file Sg includes two or three serde,
combimed setal file JZg on median margin of genital
shield. ldiosoma not almost covered in continuous
shield. Discrete preanal shield as wide as anal shield.
Palp tarsus with nine selae, Tarsus / with five pairs of
dorsolateral supernumerary setac. Nymphs with small
shields around hysteronotal setal bases.

Distribution: Southern temperate regions as for
Crotonia. Austronothrus from New Zealand,
Holonorhrus trom New Zealand and Macquarie [sland
(An, Sa).

Found in plant litter, and on lichen, liverworts, mass,
ferns and above-ground parts of shrubby plants.

Remuarks: Crotonndae are large to gigantic (801-1500),
dull, dark brown mites, extensively covered in
cerotegument and detritus which may be accompanied
by nymphal skins and fungi. The unique siructure of
the bothridium enclosing a globular 52 is regarded as
the family synapamaorphy.

The following three genera are included in
Crotoniidae:  Awstrodothrys Hammer, 1966,
Halonorhrus Wallwork, 1963; Cratonia Thorell, 1876,

CROTONIA Thaorel
Westwoodia Pickard-Cambridge, 1875 383-390. Type
designation (original): “Westwoodia obtecta Sp.nov.’
Crotania Thorell, 1876: 452-508. Type designation
(original); “Crotonia obtecta (Pickard-Cambridge,

1875)".
Acronothrus Berlese, 1917a: 65. Type designation
(original):  “Nothrus (Acronothrus) cophinarius

Mich. 1908"

Type-species: Crotonia ohtecta (0. Pickard-Cambridge;
1875: 286).

Diagnosis: Crotoniiclae. Hysteronotal setation reduced
to thirteen pairs (/2, /3, Z1 missing). Bases of setae /1
and Z2 without connecting ridge. Rostral tectum with
single promincuce bearing both setae j1. Setae 21 on
separate conspicuous apophyses, Setae J5 (and other
posterior setae) on separate apophyses or on single
median branched apophysis. Posterior margin of coxites
[V in smooth arc not broken by median notch.
Opisthosternal file JZu includes three setae.

Distribution: Widespread 10 southern temperate
regions (NTe; Ee, Es; Aa, Ap, An; Sa)—see Hammer
and Wallwork (1979) for a review, Nate rhat South
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FIGS. 10-12. Platynothrus brevisetosus n.sp., female; 10, leg [, dorsal surface of genu, tibia and tarsus; 11, leg tarsi, posterior surfuce of distal
ends; 12, leg I, posterior surface of trochanter and femur,



SARCOPTHORMLS (ACARIL) OF

Ethiopian record is St. Helena. More recent records from
Tierra dcl Fuego (Mahunka 1980b) and New Zealand
(Luxton 1982).

Usually found in moist forest or heath in the plant
litter, moss or on thc above-ground parts of shrubby
plants (Luxton 1982).

Remarks: The thick layer of cerotegument, detritus
and nymphal skins obscures the dorsal features of
Crotonia mites as illustrated by phiotograph of C. obtecta
(O. Pickard-Cambridge) (Ramsay and Luxton 1967: Fig.
8). Crotonia may currently include twenty-four species,
and Luxton (1982) provides a key for fifteen adequately
described specics.

Crotonia jethurmerae n.sp.
(Figs 13-19)

Femuale

General appearance: Dark brown, thick cerotegument
with adhering detritus (including charcoal, left by forcst
fires), fungal hyphae and tritonymphal integument.
Encrustation forms anterior protrusion encompassing
setae zl and posterior protrusion encompassing setae
J4, J5, Z5, S5 (small on some specimens, then bilobed).
Notal minute pits and low bumps distributed as
illustratcd (Fig. 13). Setae, claws, external malae,
cheliceral digits clear or light brown and refractile.
Idiosomal length 1400 (3, 1390-1405). Proportions of
appendages similar to those for male holotype (see
below).

Prosternum: Lateral refractile half of external malae
in vertical plane when unsquashed (i.e. not flattened as
illustrated, Fig. 15) and bears two rows of cilia on dorsal
surface. Three adoral setae, ol bifurcate, flattened, one
branch forming denticulate hyaline flap. Coxites all
fused into one shield, partly delineated by grooves but
leaving broad, flat mid-sternal zone, fused to aggenital
shields. Hyaline cap on coxite seta may be broken off,
leaving slim setal core. Coxite setae /I13 and IV1 on
apophyses.

Proteronotum: Seta z2 globular, enclosed in bothridial
cavity with faint reticulate markings on lining, and
appears as if slit-like opening to exterior between pair
of ear-like folds. Cuticular pits confined to concavities
at sides of high, flat median zone, which falls steeply
to rostral prominence. No setae observed in file s, but
if small would be difficult to distinguish amongst
adhering detritus. Apophysis to seta zI medium length
(about equal to distance zl-z1) with curved lateral flap.

Opisthostermum: Aggenital shield fused to coxites and
only narrowly joined to adanal shield, with raised
median rim near preanal shield and small notch anterior
to seta Sg2 (one female has 3Sg on one side). Preanal
shield well separated from other shields, foreshortened
as illustrated (Fig. 14) since extends upward in vertical
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plane. Number of opisthosternal setae blade-like, with
hyaline flap on sctal core. Genital shield has central
transverse unpigmented zone embracing setae JZgs,
JZg6 and notch between them (structure suggests shield
may fold along this line). No pore Zg/ located on anal
shield although Sgf and /f3 conspicuous.

Hysteronotum: Fissure runs transverscly along beside
first setal rank and backward along sctal files Z and S
(81, 82, Z3, Z4) possibly reprcsenting dorsolateral
longitudinal fissure. Ventrolateral longitudinal fissure
terminates anteriorly, dorsal to posterior margin of
acetabulum /¥, so that anterior part of opisthosomal
pleural shield merges with podosomal shield.
Comparison with Camisiidae, adult and nymphs,
suggests seta “dl” is Z2 not J2, so hysteronotal
chaetotaxy 4J, 5Z, 4S5, but concept of centralward
migration of Z2 and lost J2 debatable.

Appendages: Chclicerae relatively small, both digits
terminating in paired, nearly parallel teeth (including
distal points), with single large tooth proximally. Setae:
ch (2), pa (1-1-3-9), I (0-12-5-6-38), /7 (0-12-5-6-30 to 32),
1T (5-7-5-5-28 or 29), IV (1-8-5-5-29 to 31). Solcnidia:
pa (0-0-1), I (1-1-2), I1 (1-1-2), [T (1-1-0), IV (1-1-0).
Pretarsus with three subequal claws, lateral claws with
dorsal cilia file. Four terminal plasmic setae on palp with
minute distal knob. Solenidia piliform, never more than
1.25x length of associated setae. Solenidia on genua and
tibiae /1, 111, IV similar to one on genu I (Fig. 17), but
similar-sized or smaller than associated setae. Tarsi all
with supernumerary setae. Setae pale brown, or colour-
less on tarsi with strongly refractile base but hyaline
distally.

Somal inclusions: Three paratype females each with
four or five eggs. Eggs smooth, suboval, 305-310 long,
170-175 broad. Ovipoesitors involuted, extended would
be about 2x length of genital shield. Breadth slightly
less than that of one genital shield. Difficult to make
oul sctae, setae dg longer than JZg. Two clearly
delineated boli present per specimen, mainly cellular
material, spores, hyphae, cellular sheets of plant tissue.

Male
Measurements and spermapositor (otherwise as
female): Idiosomal length 1185 (8, 1125-1290);

appendage lengths (for 1185, holotype)—ch 77.5, pa 110,
T'1220, 11 747.5, 111 762.5, IV 905; femur breadths—pa
22.5, 1 110, 11 100, 11l 92.5, 1V 87.5. Opisthosoma
contains large, granular horseshoe-shaped organ (open
end at posterior), possibly gonad. Spermapositor short,
breadth about half that of one genital shield, setae dg
about half length of JZg.

Material examined: Holotype male (N198317), seven
paratype males (N198318-N198324), three paratype
females (NI198325-N198327), litter and sparse moss,
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FIGS. 13-16. Crotonia jethurnierae nsp., male exeept when otherwise indicated; 13, notamg 14, female idiosternumy 15, gnathosternum; 16,
right chelicera, anteriar suelace,
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FIGS. 1719, Crotonia jethurmerae n.sp., male; 17, leg 1, dorsal surface of genu, tibia and tarsus: 18, leg tarsi, posterior surface of distal
ends: 19, leg 11, posterior surface of trochanter and femur,
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under Eucalypius obligug, Mt Lofty, 9.5.1974, D, C,
Lee.
Mt,

Distribution:  South  Ausrralia—Aa; Lofty,

s¢lerophyll open-forest, 11 (5/8).

Remarks: Because one male has little pigment or
cerategument and therefore 15 ¢asy to examine, it is
designated holotype in contrast to the usual procedure
of so designating a female.

Lukton (1982) divides Crolonia into five specics-
complexes, amongst which C jethurierae would be
grouped in the cophitnarie-complex. The inclusion of C.
Jethurmerae requires modification of the characlerisiics
of that complex in that hysteronotal setae J1 and S1 aic
approximately equal in length, also setae /1 15 thorn-
like and straight. The curved lateral Tlap on the
apophysis 10 seta zl appears unique within the genus.

Family NANHERMANNIIDAE Sellnick
Nanhermanniidae Sellnick 1928: 17
Nanhermanniidac: Woolley and Higgins, 1956: 913,

Type-genus: Nanhermannia Berlese, 1914 100.

Diagnosis: Chnofissurac. Gnathosternal A-shaped
mentocoxal fissure present, Three pairs of adoral setae,
Rostral tectum without median incision. Proteronolal
plasmic seta =2 baculiform or dilated and ciliate distally,
length Ix-3x distance j2-72. Hysteronotal seta .JJ4 present,
Hysteronotal gland absent. Notal setae z1 and /5 not
on apophyses, Coxites T 711 and [V may be
hypertrichous. Setal file Sg includes two setae, comhined
setal file JZg on median margin of genital shield,
Idiosoma almost covered in continuous shield except for
relatively well separated genital and anal orilices, and
prehysteronotal fissure extending ventrally (7 anterior
part ol ventrolateral longitudinal fissurce) as crescentric
split nearly meeting midway between genital and anal
orifices. Discrete preanal shield but internal under
anterior margin ol anal shields. Palp (rochanter fused
to femur, tarsus with seven setae. Tarsus / with one or
two pairs of dorsolateral  superiumerary  serac
(solenidium sol level with them). Nymphs without small
shields araund hysteronotal sctal bases.

Distribution: Probably cosmopohtan. Beside
Nanhermannia, Masthermannia may be cosmopolitan.
Cyrthermannia is tropical (Cuba, N'Ta; Thailand, Os)
as well ay occurring in Japan (Pc). Whilst
Cosmohermannia is known from southern Japan (Pe)
and New Guinea (Am).

Found in woodland and
fermentation and humus layers).

forest litter (both

Renmrks: The only thoroughly described specics in
Nanhermanniidae is Masthermannia (as Postherinannia)
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My, 1984

nematophora (Grandjean, 1954b), The family was
revised by Woolley and Higgins (1956). Althoogh two
genera and a number of species have been described
since then, the form ol Nanhermanniidae is without
areat variations from that of the original species.

Nanhermanniidae mcludes the tollowing four genera:
Cosmohermannia  Aoki and Yoshida, 1970;
Cyrthermannia Balogh, 1958; Masthermannia Berlese,
1914 Nanihernunnia Berlese, 1914,

NANHERMANNIA Berlese

Nanhermannia Berlese, 1914: 100. Type designation
(anginal): *“flermannia nana NIc.

Type-species: Nanhermannia nana (Nicolet, 1855: 458).

Diggnosis: Nanhermanniidae. Hysteronotal setae not
on swollen tubergles, simple, either setose or lanceolate,
sometimes minute forwardly divected proximal spur.
Posterior margin ol hysteronotum evenly convex without
prominent protuberances. Coxites 271, TV with two 1o
four and three or four setac respectively. Trochanter /1
with three dorsal setae

Distribution: Probably cosmopolitan. Canada (Nn);
Washington (Nc), Colorado, Idaho (Nr); Maryland,
North Carolina (Na); Chile, Patagonia, Peru (NTC);
Angola, Rhodesia (Ee); St. Helena (Es), Europe— most
northern records leeland and Kola Peninsula (Pe); ltaly
(Pm), Allay Mountains, Kunashir Island, Sakhalin
Island, Samarkand (Ps); Japan (Pc); Thailand (Os);
Philippines (Om); New Guinea (Am); Queensland,
South Australia (Ad); New Zealand (An).

Remarks: Nanhermannie is the most widely recorded
genus i the family and currently includes at least
nineteen species. Balogh and Mahunka (1978), in
describing N. damrowi Irom Queensland, refer to a
thaiensis-complex based on N thaiensis Aoki, 1965k
characterized by ‘‘medially confluent posterior
protuberances of the prodorsum and that they do not
have longitudinal Turrows among nterlamellar sctae™
For convenienee, | will redefine the thaeinsis-complex
which includes the species from this study.

rhaiensis-complex

Diagnosis: Nanhetmannia. Paiv of  posterior
proteronotal protuberances basically semicircular, each
with four to seven minor protuberances. Furrow between
scral pair 72 absent or shallow, not breaking connection
between protuberances, Genua and nbiae / and £ seta
not bifureate.

Remarks: Unlortunartely the diagnosis has to be based
on the pasterior sculpturing of the proteronotum, which
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is difficult to use for some intermediate species. The
lhaiensis-complex is regarded as including the following
six species: N. domrowi Balogh and Mahunka,
1978—Queensland  (Aa); N. forsslundi Karppinen,
1958—Finland (Pe¢); N. garodkovi Sitnikova,
1975—Altay Mountains and Kunashir 1sland (Ps), V.
grandjeani nsp—South Australia (Aa); N. pectinatu
Strenzke, 1953—Germany (Pe), N, thaiensis Aok,
1965b—Thailand (Os).

Narthernmannia grandjeani n.sp.
(Figs 20-26)

Female

General appearance aid measurements: Light brown
generally, darker around leg acetabula and posterior
proteronotal  protuberances.  Shallow, clear
cerotegument, some adhering detritus around leg bases,
Setae, claws, external malae, cheliceral digits clear and
refractile. Coarse puicta over imuch of soma excluding
lateral regions of proteronotum, coxites, genital and anal
shields, and crescent shape on both sides ol setal file
Sa (see Fig. 21). Much smaller but deeper puncia located
dorsally on proteronotum and central part of cach
caxite. Idiosomal length 637.5 (1); appendage lengihs—
ch 42.5, pa 55, 1 265, 11 250, 111 220, IV 280; temuar
breadths—pa 12,5, [ 52,5, 1 55, 111 40, 1V 40,

Prosterrmum: External malac without adaxial hyaline
flap, but midanterior flap ventral to discrete tubercle,
twa rows of long cilia on dorsal surface. Three adoral
setae, aol very fine, Coxites merged with each other and
surrounding shields, although delineated by grooves.

Proteronotune Seta 72 club-like, ciliate on dilated area.
Seta j2 has inconspicuous posterior spur at base.
Middorsal T-shaped [lat-topped mound with setae zl
ar antenor end and setae 22 at end of lateral arms.
Region often used in species diagnosis illustrated in
detail (Fig, 24), Furrow between sctae /2 shallow,
accentuated by absence of small puncta that cover -
shaped mound. Posterior proteronotal protuberances
obscure matching but smaller ventral protuberances (Fig.
20).

Opisthosternum: Shields distributed 1n manner unique
ta Nanhermannia. File JZg with nine setac and Sa with
three setae. Pores Zuf and Saf present, other two pores
illustrated (Fig. 22) regarded as hysteronotal (4/).

Fysteronotum: Some sctae (at least J2, Z2, Z3, S,
52, 85) with inconspicuous anterior spur al base. All
setae hlade-like, with hyaline dorsal and ventral flaps
along entire length, nor long enough in first three ranks
o reach base of following seta.

Appendages: Chelicerae relatively small. On fixed digit
five teeth including distal point, two small adaxial teeth
parallel to main two proximal reeth. Movable digit with
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three tecth, including paired distal points and large
proximal tooth. Setag: ch (2), pa (1-0-2-7), 1 (1-5-5-6-23),
11 (1-7-5-5-22), M1 (5-2-2-3-18), 717 (1-3-2-2-16). Solenidia:
pa (0-0-1), I (1-1-2), 11 (1-1-2), 17 (1-1-0), 7V (1-1-0),
Pretarsus with one claw. Terimninal pair of plasmic setae
on palp tarsus spine-like, in recess. Anterodorsal edge
of tarsal tibia with refractile spur. Solenidia baculiform,
relatively short, never ds long as associated setae. Tarsi
I and 1 each with twa superhumerary setae; possibly
bath dp. On tibiae /7 and 717 (only illustrated on 7F—
Fig. 25) seta av conspicuously longer than segment.

Somal inclusions: No eggs. Ovipositor involuted,
extended would be abow 2x length of genital shicld.
Breadth slightly less than that of one genital shield
Bears eight pairs ol selae, two dg pairs about 0.6x length
of setae JZg and 4x length ol setae pg. One simall bolus,
egranular, particles many shapes, no complete cell walls
present.

Male
Unknowrn.

Muaterial examined: Holotype (emale (N198329), litter
and sparse moss, under Eucalyptus obligya, Mt, Lofly,
95,1974, D. C. Lec

Distribution: South  Australia—Aa: M. Lofty,

sclerophyll open-forest, | (1/8).

Remarks: Amangst the thaiensis-complex, differences
between species in the description of proteronotal
protuberances and the intermediate furrow may be
actual or represent difterent interpretations by authors.
‘Within such variations N, grandjeani lies between N
pectinatu and N. domrawi. The shoriness of the
hysteronotal sctac distinguishes N. grandjeani from N.
damrowi, N. forsslundi or N, gorodkovi. N. pectinata
has no large puncta on the proteronotal T-shaped
mound and seta 32 is not dilaed distally. N. thaiensis
has shorter, laterally biased protuberances, hysteronotal
puneta are larger and uneven in size and shape whilst
opisthosternal file Sa includes only two setag and the
coxites bear only nine setae ventrally (3-1-2-3).

Family HERMANNIIDAE Sellnick

Hermannndae Sellnick, 1928: 18.
Hermannndac: Woas, 1981 7.

Type-genus: Hermaniia Nicolet, 1855,

Diggnosis: Clinolissurae. Gnathosternal A-shaped
mentocoxal fissure present, at least median parl. Three
pairs of adoral setae. Rostral tectum without median
incision. Proteronotal plasmic seta (z2) Glamentaus or
club-like length 0.75%-1.5x distance j2-32, Hysteronotal
sefa J4 present, Hysteronotal gland present. Notal setac
z1 and J5 not an apophyses, Coxites 7If and [V setac
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FIGS. 20-24. Nanhermannia grandjeani n.sp., female; 20, notum and right pleura; 21, idiosternum; 22, gnathosternum; 23, right chelicera,
anterior surface; 24, proteronotum, posterior protuberances.
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hypertrichous (3-1-4 or 5-5 or 7). Setal file Sg includes
two to five setae, setal files Jg, Zg separate but may be
close together. ldiosternum almost covered in
continuous shield but well separated from notal shield.
Discrete preanal shield, narrow (width about distance
JZal-JZa2). Palp tarsus with nine setae. Tarsus / without
dorsolateral supernumerary setae. Nymphs without
small shields around hysteronotal setal bases.

Distribution: Possibly cosmopolitan. Phyllhermannia
found mainly in southern hemisphere (see below) whilst
Hermannia confined to Palacarctic and Nearctic regions.

v

Species of Hermannia occur on bark of living trees,
regularly in forest litter, often at high altitudes, also in
littoral habitats and salt marsh (Krantz, 1978).

Remarks: A recent study of the Hermanniidae by
Waos (1981) makes Phylihermannia a junior synonym
of Hermannia, so that all species are in a single genus,
with both types in the gibbia/convexa-complex. His
study is disadvantaged by the brief descriptions of
southern hemisphere species, i.e. those previously
grouped in Phyvllhermannia. The below description is the
first comprehensive study of a Phyllherinannia species,

FIGS. 25-26. Nanhermannia grendjeani nsp., female; 25, legs, dorsal and posterior surfaces of genua, tibiae and 1arsi; 26, leg 111 posterior

surface of trochanter and femur,



- REC, N, AUST, MUS, 19 §4); 3967

and character states such as the reduced setation of the
palp coxite, palp femur and legs, as well as the shape
of adaoral seta ao2, suggest that Phyllhermannia niay stll
be a valid taxon. Therelore, 1 have chosen what may
appear a weak character (1he position and shape of seta
z1) ta diggnose (he two genera, because it has always
been described and it makes a conservative grouping,
requiring only one species to be exciuded from
Phyllhermannia, This is 4 temparary measure until
Phyllhermannia phyllophora is properly described.

The following two genera are included in
Hermanniidae:  Hermannia  Nicolet, 1855;
Fhyllhermannia Berlese 19174a.

PHYLLHERMANNIA Berlese

Phyllhermannia Berlese, 1917a: 65, Type designaton
(original); “Hermannia phyllophara Mich!?

Phylthermannia: Trdgardh, 1931b: 576.

Hermannia (in part): Woas, 1981 36.

Type-species: Phyllhermannia phyllophora (Michael,
1908: 140).

Uiagnosfs: Hermannildae. Proteronotal seta 31 with
distal half tapered off to a point, and marginal, lateral
to line j1-/2. Opisthoventral shield with transverse strip
between genital and anal shiclds. Mentocoxal fissure
usually complete, reaching edge of gnathosternum
(exception: Phyllhermannia tubereulata).

Distribution: Widespread in southern hemisphere,
known range extending into northern hemisphere along
western border of Pacific ocean. Chile, Juan Fernandez
Islands (NT¢); Cape Province, Natal (Es); Madagascar,
Mauritius (Em); Tanganyika (Ee); southern Japan (Pc);
Thailand, Vietnam (Os); Java, Philippines (Om); South
Australia (Aa), New Zealand (An); Puntas Arenas (Sm),

Remarkes: Phylthermannia was established without any
diagnosis, probably on the basis of the leaf-like leg setae.
The first detailed consideration of the genus was by
Triagdrdh (1931b) and keys ta some species are given by
Aoki (1965b) and Balogh und Mahumka (1966), Woas
(1981) regards this genus as a synonym of Hermannia
and includes most species in his gibba/convexa-camplex.

The diagnosis of the genus used here is weak since
the character states of the opisthoventral shield and
mentocoxal fissure also occur in the small (afler the
exclusion of Phyllhermannia species) gibba/
convexa-complex within Hermannia. My approach has
been to maintain Phylthermannia until more extensive
deseriptions of included species, especially the type. are
availlable. Only one species has to be excluded from this
genus: Hermannia aerolata (Aaki, 1970) from Japan,
This is still grouped in the gibbia/convexa-complex as
by Woas (1981: 3a),

Mat, 1945

Twenty-four species and one subspecies are included
in Phyllhermunnia. One species (P africana Balogh,
1958) has nol been considered because of the insufficient
description, Of the remainder, ten species are considered
similar 1o the new species described below and these are
grouped i a species-complex.

eusetosa-complex

Diagnosis:  Phylthermannia, Hysteronotal seta Z1
central, not migrated laterally in front of SI, distance
Z1-12 subequal 1o or less than J1/2. Hysleronotal selae
shor(, /1 not reaching /2 base. Apodemes belween
coxites /-7 and 7/-I{1 oblique, ar least aL 22.5° angle 1o
transverse axis. Genital setal file Zg with al least one
seta Lwice length of Sg setae, ar more. Leg setae never
leaf-like or spatulate and number reduced, 1arsus | with
23 or fewer setae and one solenidium.

Remarks: Members of the euselosu-complex are
usually only known by idiosomal character states, The
three species from Mauritius, with only one setag in
opisthosternal file Sg, may form a separate complex. P
(uberculata trom Chile is included although unique
within the genus in having a restricted mentocoxal
fissure as in many Hermannia species.

Eleven species are included m the complex. P
bimaculata Hammer, 1979—Java (Om); £ eusetosa
nsp—South  Australia (Aa)y, P folicta Hammer,
1966—New Zealand (An); B tnauritii Mahunka,
1978—Mauritius (Em); P modesta Mahunka,
1978—Mauritius (Em); B mollis Hammer, 1966—New
Zealand (An); P pacifica Hammer, 1972—Tahiti (Ap);
B paylivni Balogh, 1962—Madagascar (Em); P rubra
Hammer, 1966—New Zealand (An), P tremicra
Mahunka, 1978—Mauritius (Em); £ tuberculata
Covarrubias, 1967—Chile (N'Tc).

Phyllhermannia eusetosa n.sp.
(Figs 27-32)

Female

General appearance and measurements: Red-brown,
covered in cerotegument, thin with sparse adhering
detritus. Beside small tubercles laterally and around
coxites, acetabula and genital and anal orifices, soma
(excepting proteronotum) covered in low, minute,
superficial bumps, with pale strips between forming a
reticulate pattern. All shiglds covered with fine puncta.
Similar puncta and pattern on legs. Idiosomal length
795 (25, 675-917.5); appendage lengths (for helatype,
915)— ch 57.5, pa 90, I 580, IT 430, 11T 440, T¥ 585;
femur breadths— pa 27.5, I 117.5, I7 105, 11190, {17 95.

Prosiernin: On external malae median hvaline flap
harizantagl with posterior notch through which adoral
seta wod protrudes. Internal mala with distal spike
leading back ta minute dorsal furrow, Lateral refractile
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part of external malae bears two rows of cilia on dorsal
surface. Lateral and central gnathosternum with finely
punctate patches as illustrated (Fig. 29). Coxites all fused
into one shield but clearly delineated by grooves, deep
along midsternal line.

Proteronotum: Seta z2 vermiculate, but slightly dilated
and ciliate distally. Bothridial cavity for seta z2 with
number of short pockets and one long pocket. Two pairs

of sharp tubercles near posterior margin face backwards,
dark and conspicuous although small: one lies at
posterior end of ridge running backwards from
acetabulum /, other lies posterior to setae j2 and z2 and
equidistant from both.

Opisthosternum. Continuous opisthoventral shield
with strip between genital and anal shields, broadly
fused to coxites, but not fused together posterior to anal

100um

~
29.30

27.28

FIGS. 27-30. Phyvilherniannia eusetosa nsp., female, 27, notuny; 28, idiosternum; 29, gnathosternum; 30, lelt chelicera, anterior surface.
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FIGS. 31-32. Phyllhermannia eusetosa n.sp., female, 31, legs, dorsal and posterior surfaces of genua, tibiae and tarsi; 32, leg 111 posterior
surface of trochanter and femur.
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shiclds. Groove behind coxite [l Cresent-shaped
thickening of integument behind acetabulum /1 Anal
shield with longitudinal ridge ending anteriarly in
tubercle that fits around preanal shield. Both this
tubercle and crescent-shaped thickening behind
acetabuluom 71 conspicuously dark-coloured, although
with pale shading (Fig. 28) because (hey stand proud
from surrounding shiclds, Pare Saf present but not Zaf.

Hysteranoium: Two pairs of tubercles near anterior
margin, ventral (o cireumhysteronotal fissure and
opposing prateronotal tubercles, central pair-small and
inconspicuous.. Pair of dark semicircular integument
thickenings behind lirst rank of hysieronotal setae (1,
Zl, S1), from which central arm borders on
inconspicuous furrow running back 1o bend as faint
ridge around seta /4. All hysteronotal setae blade-like.

Appendages: Chelicerae relatively small, Both digits
with four teeth, terminating in paired, nearly parallel
leeth  (including distal pomnls). Palp femur with
anteroventral fMange. Setae:s ¢k (2), pa (0-1-1-3-9), [
(0-6-5-5-22), I (1-7-5-5-17), [ (2-3-2-4-1%), IV
(2-4-3-4-14), Solemdia pa (0-0-1), 1 (1-2-1), 11 (Q-1-1), 1T
(1-1-0), ¥ (Q-1-0). Pretarsus with single claw bearing pair
ol inconspicuous dorsal cilia files. Terminal pair of
plasmic setac on palp tarsus spine-like, with anteradorsal
flange around their bases. All but one solendium
baculiform, relatively short, less than 0.5x length of
segment bearing them, Solendium s02 on tibia |1
flagelliform, very long, about equal to length of genu,
Libia and tarsus 1 together. On genua /, /1, /71, and on
all tibia (excluding so) on tibia 1) solenidia coupled with
darsal setae, whilst solenidia on tacsi /, /7 and sel on
tibia / at most only associated with dorsal serae.
Reticulate pattern on dorsal and lateral surfaces of most
leg segments (Fig, 32—part drawn on femur), but not
on dorsal surface of trachanter aor any part of tarsi. This
pattern consists of darker raised ridges unlike similar
hysteronotal pattern.

Somal inclusions: Amongst (wenty-five registered
specitnens, three contain two eges, one contains three
cges, five contain four eggs, remainder without eggs.
Eges about 240 (225-263) long, ellipsoid, with uniform
smaoth surface, Qvipositor 2x length of genital shield.
Breadth about 1.5x that of one genital shield. Bears eight
pairs of setag, two dg pairs subegual in length o serac
Zp2 but thorn-like (x2 breadth) and more refractile, three
pe pairs about length of genital shield away from three
me pairs. Only one bolus seen wilth mainly
unrecognisable fragments, but some spherical spores and
one rnulticellular strip of tissue,

Male
Unknown.

Material exunined: Holptype female (N198330), and
twenty-four paratype females (N1983417-N1983440),

under Eucalvptus obliqua, sclerophyll forest, Mt Lofty,
9.5.1974,

Distribution: South  Ausiralia—Aa: M1
sclerophyll forest, 118 (6/8).

Lofly,

Remarks: B eusetvsa is distinguishable from other
members of the ewsetosa-complex in possessing the
following combinarion of character states: hysteronoral
setae blade-like withaut cilia, no proteronotal ridge runs
cither between setac j2-j2 or seta j2 and the median
tubercle near posterior margin; coxite /¥ bears five setac.
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